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(54) SOLID POLYMER ELECTROLYTE, AND FILM, SOLUTION FOR COATING ELECTRODE CATALYST. 
FILM/ELECTRODE JUNCTION AND FUEL BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer electrolyte 
that is superior in durability and easy in manufacture, and a film, a 
solution for a electrode catalyst coating, a film/electrode junction 
and a fuel battery using the same. 

SOLUTION: Aromatic rings of aromatic hydrocarbon polymers are 
combined with sulfonic acid groups by alkyl groups and then an ion 
conductivity is large one as compared with the aromatic 
hydrocarbon polymers where the sulfonic acid groups are directly 
introduced into the conventional aromatic rings and the sulfonic 
acid groups are not dissociated under a strong acid and high 
temperature, and then the electrolyte film, the solution for the 
electrode catalyst coating, the film/electrode junction and the fuel 
battery using the solid polymer electrolyte having enough high 
durability is manufactured. 
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m±%tt>?>-r. m2<oi#D'*-?)i>*a?.jv*>mm*: 
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fflt,ifc*g*il5l^r$)o/c„ — 02tfJ©15 (&}£&C 

ietgufctb^i©x^*>{i:^#®6^{t7K^spK^ 
fiattftiB60(»iiBara*3W«8< <c ■» fc. c ©c <t 

WMitAB. x;i/*>K£g[gite£L/c^#i^{b* 

wi©^f4®te#-fe^©m^mffi<fc o 

0Di©)g/m@g^*©m)S^)«RJ>-^@M^Sffl^ 

m&vmmimmmmio -< * >mmm* o as < . 

^JSP!li©R/«Sft^{**5J;b«WIi©M/m©S^<*J; 
(s) MttWftoflPH 

BUlB (4) •CffSSL/ii*m?fe-lr;U?:36Jl«HL. 035Cm 

20 ?m#mftj-Mtmmm*:{mLtc±cz>. 3kw©w^7 

[0 05 1 ] (tt^CTl) 

(1) xji/*wtiHi;i-f;wji/*>^ 

g^oW/t500m1©EHoPAJS7 ^X3©F*3gl$£^Jitg 
glbfc^. 25q©*y X-7-;UX;U*>(PES)<!;?SSg^l2 

?&££Lft:„ C©**{c. ^m*T> MftLK&iim 
TO h J: K) 48ml©* n P5S^5:?STUfc„ ?ST§i^ 
30 U*6< f aasSK^iSK^^i^KSlCDLr 

««5»«rtfcSrT**7S#fc. »T»7«OSl£S6 

jg^25'C{cr3.5B#KiS^urx;i/*xbL/yc„ ^> 
r. Si£#f?8t%i5y h;u©«i^^>*cct9)o< 0 <t?S 
TL-CX;l/^>-fb:J<yx-f-;L-x^>*eTUi3-e. ft 

rttQXl/fctt. 80°C{cr-5ftjg)H£ML//c < , ^6iifc 
X A* >it# y x- t-;UX ;U4"> >m^S© -Y * >3^(S 
40 ^fiftfi{i960q/moTCS)ofc„ 

[005 2] T^a^-f-^osusS^Bl^gccff 
6n/cmfiex;l-^>'fbj|<yx-7 : -;Ux;U^>m^Ki.0g 
<t-('*>^*205 y y » h;^An. i2o'C{C2ilwas 
J#u/c •€-©&> ^ipurxji/^Wb^yx-^jux^ 
^>S^©^*>^S^fiS**S'JSL/c. ^©*S 
^. x;u*Wb*';x-7^x;u*>fl^SI©-Y:i->3£ 

^S^fifia(i3000q/mo1i^OTI©960q/ino1©'(ii<fc DA 

#<ftD. x;U*>S*t»BlOrVift:. 

(2) nmmmvxm 

so sfrie (i) xm 6nfc^Ji'*>w; x-f;i-x;u*> 
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({*«tb20: so : 25) Kig&SL/c C 
t>a- l-fc:<fc<5#7X±fc:Ii&BU JUSfcU/cfg, so'C 

•CX^I£jSb'CMff45umCDm«S)glI^f^Ufc 0 ff 
[0 05 3] f7D>3- r->^©SU^ffiB1S:g{Cf# 

6n/c8ffi2mjssKiii^+>^*205 y y * h*«r 
An. i2o s ccc2iira«}# *©*£*. HftSftigifli io 

4mm%<D&&im*-'#><<c> mi (2) ©5M%ig 

g©N,N' -y^^JU^JUATS K-^^0^.+1fy> 

JS?ft £ ©fi»tb*52 : i£&£J: 5 ttSsfln I, . 

h (nmfmtmmm&ii) &nsoft:. 
co««MMmm««[ii««rfB (2) xm 6n/ci« 

MMll!0mN<C**lsfctt. ^L-C^ffl}fJt0.25mq 

/crfo«/msa^#n*f¥itLfc. 20 

[0 054] T-7a>3-7->^©su^SiffiHSS{cff 
6n/ciria^/ae^<*ii<h'<^>^*20 5 y y ? 

f-A-SrAft. 120'CK2iSra^FOfc. «/* 

(4) Munfam*>i><omiK.ffim 

^•-©^•^+>^0m^f*)*«»3i±r, -€-©W 

**^?ffl*H*»*-fe^*fe«U m^ffiS300mA/cm I 

<^fefrr«^«aatt«n*ffofc. -e©*sm. a 2 ©15 
tc^-r j: 5 (cw^sie «^wo . 73vc . mmmm wmm 

[0055] XWT'Pb'^'JX- TfoXfr-fclsm, 
MM<0=>z HiTpiS©?c*^x>i 5 -T-7*^X5 1 y i?X 
& i> * y x - 7- A X )\> * > fCH ITIBS-C # £ 
J^fsfA^iSffi^5lS*ig'rSS$ns^*-7^^-a 
*;i/*>nmfc?a©:3;* hftJt^V50«T<!:3c«-e& 
•5. 40 

[0056] mmm-iRvmm-xD (1) *>6»^-2.<t 

5 (c£fflfi& x * n t\>i>{b# y x - -r^ x 

[0057] mmmjoitrnmro (1) sex (2) #>e> 
L/c^#^^{b*^m^s©'f*>^a^asfiti 50 
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960q/rrol <fc . SBSSffll© -Y * >£&g^fififi#J±i80!ll 
©&©iittSLTA-£t,H£:4>Jti)£-r (a» % 

«^fisa*vh$(,^©a<i:-r*>e^«A#^) . 

1© (2) a>6#*>4«fc5K^&*;u#:7P£;Wfcsi<y 
x - x;u^ >m«?M««x >-fb5?#^-f b*^ 

[0058] mmmmvm&MKD (3) *>e>##>&j: 

>IWtlW»«W/««»^*4l5iaK:S5e*5KL. 
[ 0 0 5 9 3 X. JgJSffliRtfJfctSPll© (4) 

©mffi««^sffl^Mi*Jt^taii©mffi^ttsffl^« 

[006 0 ] m2frbftfrZ J:5&ci2 (*SfiWi©«*il4S 
©Ul^fftifiJffiO.SVr. fiOtt^ra 5000^181 

'&XbVmt^.t>h-?. 0 2ct>©i4©^-7J^ax^ 

*>»«*fflt>fcfs*iiBi«T*-»fc. 15 am 
m*Dmmwmm-k)i>) <DMjjmmmmo.7?wv. mm 

j(SSf4«rfe#-fe^©a^«EJ; K> *#OffiE&«s©5S{&li© 
P/m65g^»©«)SW^RO'mSM^SfflS?g© -r 
>5i^*ii:b^l©)8/SS^ft©mfBa)gRD ; 
««MMttt9ra«ffi<D -f ^ >^m* J: 0 A^ < . Sifi^I 

i©is/ssi«^i**5it^i©)a/sffi«^(* J: 0 

[006 1 ] (HJS092) 

(1) t^Mb^y x-r^x— h>© 

500ml©E3-oD5tLl£-7 =7 7 3<Dfa%$*m.mS 
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J&l//cf£ v i4.5g<D#yx-f\rUx--^;l/^r h>> 12.2 
g (0.1^>>U) <Dy'U^>-y)l> h §£*gO/c50ml£>-=« 

STT & c tvzjlfry'a bVMbtf »J x-^Ux-fvl, 
«S*J*ttCcScS*r»IOiEOfc«, 120°CCCT- 10 

[0 06 2] ^^*^atJUffc#yx— ^JUx-^^r 

[0 06 3 ] f7U>3-f >^<DSUSKffiBIS§li:f# 20 

)Bm.oqi-f*>3aaMc205 y y v Ml/*A*i* 120°C 
cc2iliffl«J*0fc. JftaiLr^ii/*^ntJWb 
^•;x-f^x-f^h >H8?ftcD -f * >^s^a 

MS*aflSb/Co ^£>*£ft, XJl/^^PfjWk^Vx- 
2 500g/mol t%tttL, VM<D 600q/mol Offl J: 0 A * 

*y'u trjWb* yx-f;i/x^w h >«BStfcH£a$ 
<Dtb«W2© (D tcGtt L AiSKff * * # >>fk^#^{fc 

(2) ffHHUR3)fHH 

ttE (i) r»6tifc*JSB»*smWO«aE«:tt*J:9 
CCN-y^;Ub"P y F^feMttCfeMLtc. c©SS^x 40 
fc->:3-hfcJ:9#^;*±(cJiSRJU m^L/cf^, so'C 

[0 06 4] Tyv>^-T>?<Dsus$mm^mcm 

6ti/cmilBm^KJSiiii^^>^ft7K205 y y 7 b;u 

^An, i20'ccc2^Pb1«^fu/c o *cd»*, *<zm*> 

tt««2<D (2) Cc*UfeJ:^«:Jt«Wftiitt^iU*><b 

^#KK{b*^m«^iv«i^-»naijn*4»)S^ftr« 
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iWb# y x-f-ji/x ji/*>«aa©tb«wi2(D(2)ccfB» 

(3) mmimmmmmmRvm/n&m&»<Dim 

40Sfi%<D&£fflf##~#>fc:, mffB (2) (DN-y^u 
#2 : i<t&£<fc5ccasto!U testis -tf r^-* h 
»ara««iii*iiWB (2) xn^titcmmmmuKDm 

««»£ttiii*fl4KLfc. 

[0065] 4QHi%(Da^fflj$^-^>cc > aa©Jt 
^M2cd (3) commMiffl&mmmmTs/zffiu (2) r» 
6nfc«wK«in©pniiK:»mL^a, nature* 

tm&O . 2 Sr^/cm* ©«/««*&f*III ' * KM L tc Q 
[0 06 6] 40fig%©a£fHJ$#-4<>OC, P 

MIB (2) r#6tifc«B»fliii©WfllJK:^*l/yfc. S 

[0 0 6 7 ] f7a>3-: ^^^CDSU^ffiH^SKl^ 
6h^WE«/«i«^»ini^*>sgft*205 y y 
»F>U*Ati- i20 o C^2jirRW}$L,/c o ^O^m, K/ 

[0 0 6 8 ] X, r7D>3-7-> ^osu® S&lg 
SCcwenfcWIBil/miS^ftni'i -Y ^>^»tK20 
5 ij ij » h;U^rAn, l20 o CtC2jMra^L/Co ^05^ 

[0 0 6 9] «a©tbK«2(D (3) CC^L/3tJ: 5 

<b ««MttttBffi«jftiv4:^^ r ft* Lfcfll/MSS^ 

jJf^DOh'^Wox^u >m^SM/mss^» 
Jt«W2© (3) CclBtg L /c^ffi ft X ;b * >{b^# 
I^Yb**»«»K«/«*«^#<!:«ftr), mat*** 

(4) Mmmw^iutuAttttmi 

WE«/*««^»ii3SCXni • MUcK>f ** >tK 
*CC2ieiH«»-rsci«: J: cn^CDM 
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si (van 1 ) m -c, ^.mmmo 

o (mA/cm') <D±&mi3nm*o.76 (v) -cmwmm-m. 
mwmmm-z* t l -c+&&m nrte-c* ~? /c. 

[0070] H*®0U2©JP/^@g£ftlII&O'III'©W 

/c *©*sm?:05ic^-r„ 0 5 cti©iai*isi^Hj©m 

tti*n*s*-c* s. la 5 cfi©i7«®»g)g/^ffi^^ 
in 'zm^tcmmmmm*)i><DM\niWimg:X'$>z . 

Hsciecc^-rjc^Km^mEtt^o.zevr^ mwsm 

fS sootMffl&v hWM t$£t>h?> M5 ©is©; - v )\> 

05*©i9 mmiciEmLtcttMffl2<D?.)v*>iti%& 

ffli»]Kli0.73Vr. ^«lB$ia5000B#r^-Cffi^Sll<% 
o/c. 

[007 1] C©C i*>6^#^Mt7K*©^#^iC 

r Uxm 0 /c?r#jyiHb 

^f!i2Riy ; tb«?W2©M/m®s^«:©a^ffl}^a^o. 30 

25mq/aK' ) i:|5H;-C*SCCfc}«iIt)6-r. HJ60!]2©*«fcHi 

ms. «fc 0 a- # <- >si nmmm2(omymmm^(omm 
mmRvmw&mmmmwmcD j * ismmmttmsmi 

j * >mnm£ 9 * # < . m&w 2©jR/it®g^(*#s 

(5) »4m?lfe©f^ 
tiriE (4) rftigb/ciJim^-te^^eliiSJIU I3i 

mmom&mft+mimnmzftmLtctcz. 3kw© 40 
ttt/j^o/c. 
coo7 2] a\sm2) 

(1) *jU*Wb#yx-ir;Ux--r;U->-h>©^j& 

SSit. &{b#;l^Atr£&*£L./cMi£?%*P 
Mo^fc 500ml©EHoDAfi7 5X3 ©l*99S£^5gg 
&0/cf&. 6.7q©rt< 'Jl-f JU-f Jt-ir 1 >(PEEK)£ 
96%©?S^100m1?:Atl7c„ ^tftfjiST, 60'Cicr60 

#IS#L-ci§&?L-/c. co&ifcfc. ^«st> nmc 
t£&h*w& (2owt%©sa ; &#tf) ^ssflnu 
m§tm.*w.5 wt%i l/c. 8o°CK:r3o»J)n^ so 
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t,/c. St&jS^lsV v h JUODflJi * >*CC «9> < 0 t 
}ST-r-5> C i-CX^Xb* U x— f 7Ui-f-;l/^r h > 
»jS[HRt,/c. #TffiL/c*»£s*-y--&C 

#ft!fetc/j: £ £ mOiEt/feS. WCfcr— WMEte* 
L/c. f#6tiycX;l/*>{bsJ<y x-^;l>x-f-;l/^r h > 
H8¥ft© W * >3^!S^Sa««600g/mol-C* o /c„ 
[0073] f7n>3-f> y©susK?B^S(cf# 

6nfcx;b*>ft#y x-t^x-^ht h ^msmr. 

Oqi ^^>35^7k20 5 y 'J v f-JU&Att. 120'C(C2iira 
ffijfb/c. ^©f£. ^*PL/TXJ^>{b*y x-f\>Ux 
- f- 7Uir h>S»K©-f*>3?»S^fia*«rSflSL/ 
/c„ -e©l§m. ^AtOlt^'Ji-f-^x-f;^ h> 
*»W© ^>^S^SaS«2500q/n»1 <t#J#JJ: 0 

A#</«c9. ^ju*>«^^Lr^7c. 

(2) mmmmorm 

mm (i) ■c^e.tifc^^wt^yx-^x-^u 

^h>m^S ; &5fi«%©?igS{Cife^<fc ; 5(CN,N' 

?ji/t^Ar5 F-^^D^-y-y>-^9 L ;i'X^7U-^ 

h (fl£Hit20: 80 : 25) ICigMLtc. C©^f 

«. 8o°c-c*^«lL/rB^45tfm©S»S«iv*fpfiS; 
L/c„ f#6ti/c^;l-*>{t^yx-f ;Ux-7-;l/^h> 
m^H)®IV©-Y^>®m^«0.02 S/cm-C&o/c. 
[0 074] ^7P>3-^>y©susi!!35K§iiK:f# 

6n/cBJfex;b*>'ft^ y x-^jux— r ju^ h >mm 
WMivi-r^->5^!*205 y y ? h^ZAti. i20'c«:2 
ffl&ffi$Ltc. *©Jgm. ^^U^Wb^yx-7-jUx- 
7-)l<ir h >^SK»«ftW, «5«5CC/j:or«,»fc. 

(3) SSftBKHSSffl^R^Jg/SffiS^ft©^ 

4osa%©e#fa#*-*>ic. HtrtB <2) ©safi%?s 
s©n,n' -yy^i^A7 5 F-->i'P^+-y-y> 
-^^ux^^^h^^?^^^ m^Mmt^s^f-m. 
Mmt<Dmmtt&2 : itttzz'yicmmL. ^j-^tjc 

cvmmteffl&mmteWLTw&miz (2) -eften/cm^ 

mJ^BAOMffliJiC^L/c^^ f£**L-Ce£l!}#«0.25mg 
/cm 1 ©^/«@^(*IV=&f'P«{ L /c. 
[0 075] T-"7n>:a-f >^©SUSSWHSg|Ccf# 
6*i/cBriiB)®/^S^(*ivi -/*>^7k205 y y v 
y-mxti. x2o°ciC2imm$ l/c. ^-©*sm. i/i 

rc^/c 

(4) m$nmm-b>i><»Mxm%m 
mm2<Dm/mmm'&&iv<DmM< l cm^*> - 

*5H^«BWd#*A'*fli«U a^e[300mA/cm J 

fl^fefrrfiNraaattKHitfofc. *©gi, ss©i9 
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K^-TJ:-5tcffi;frmffittW#3o.73V-c. m$b&m sooofc* 

[0 076] XJlfry'uiiMbtfV x.-7-)\,x.-7->\,>r 
h>®SS<D3X R*7lJJ&©£S&X>S;-T:/^*?- 
9 ^-C&S^y x-^-;ux-^;Uir |- >£jf £KciIfI 

A--7jl/*a^;^>iilBl©3^ FtcJt^i/^ofcJT 

[0077] H)SSW2SO"i:kf5Pll20 (l) 
i 5Kj|]5St«)2©T;l'*JUS?:/M^-C^;U^>MS?r^ 

<ta«^L/c^#^{b*^m«wj; , 3, i2o*c© 

[0078] IISSt^RMbfj^© (3) *>P>##>£J: 
jg^^OMnrC^. SSJ6092KCttb«092© 

(4) frift&z£5&mffiffl2<Dimfmmmmm3iz 
tmrn^m^m^tcummmm^^ai^mK^ das 

[ 0 0 7 9 ] 0 5 5 &cie (HJfe«a|2©g«if4 

®fe#-fe;U) ©fcb^mE«ffl»i0.»^C. &S&B$fffl5000B# 

^^^JS^ffl^fcte^ilSl^rAo/c. 19 (J± 

KP«2©*R»«?fe*-feju) ©ffl^EEfctiflSHo^vr. Si 

jmtmzmi, > fc«»«iMH2 * £ wai$ K«nr «, > 
^ci«em. 3«spii2Ro*j:t^Fii2©«/m 

fce>-r. m&W2<mnnmm*)i<Dmt>mK.mm.m2 
omm^mm-b^om^&j: k> ^^mmimmm2 

a ■* >mmmmmm2(oi^/m.mm^w<ommmmsL 

«2©R/«S»^»*««:««2©||/«««^t* J: K) ft 
[0 080] <jUfcfll3) 

(1) *;l/*7*Dfc\lWbi<y 7i-l/>f^7 ^ F© 

&&r>mc 500ml©EH-?P;tlJS 7 7^3 ©ftSS^MiS 
&0/cfg. 10.8q©^';7 ^-U>"9-JU7 ^ 5. F(PPS). 
12. 2g (0.1*;U) ©7"P/<>1>-;U F>, U Sftnl 

14. 7q (0.11*^) ©SfcWSfbT A 5 =- 0 AZmZ-tc, 
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cK^-c. SJCS^o.s"; v h;u©aft^^->*ict9)-5< 

0 £ £ C £ T 7'n t\>U{b y 7 * - U > If 

^ 9 FfcHrffiSii. i^jHleliRb/c„ VMUstcim*: 
5 *■*-«: J:SBt-f tm\®Mt,c «t^|p|JR» 

ft*. «iR*jitiftKac4an»oiBOfc«. 120'cccr 

-U>-t>-;l/7^ * KS8SS©-f*>5£&Si!SfiMtt52 

10 [0 08 1 ] ZW^WMttf') 7x-b>-9-;U7 ^ 
9 KS»S©3^ h«TUSg©^fl^x>^-T7'7X9 : - 

^^-c*-SJi<y7x^.u>-yjU7^ 9 K^^tcixn 
■ewes**. «a3fawfflrn:s*ST«asft3 
-'^-7;u*nxjU*>®fm^S©=i^ KcJt^tri/soW 

[008 2] 7 i 7a>n-7->^©susSS!^HifS{cff 
?.nfc^;u*7'nf;i/ft^y7*xu>-y-;i,7^ Fi. 

0qi-f^->3^^205 y y 9 hJU&Atl. 120-CK2iIPa 

mZLtc. -e©$. <^*Pbr^ji'^7 , Df;Hk4<y7x 
20 x \sis^)vy -< v Fnmnou *>&8m%mm&zm 

SLfc. -€-©&*. XJU^'ab-rt^bFy •7;c.=•^>-y- 
;^:7 9 Fm^M©-l'^>^*^»*««ft]Wi:^to 
*E>-T 520q/mol iiWIfc ;l<* >®^fl?g i 

l5j«{C^^r&oft: 0 $$©i±iS0«3© (1) CC^K 

Lfc «fc 9 tc^ifi^X;l/*>{b^#l^{bK^^»© 

* >&mmm&m.Aim-toum>iiftMekft-c 3 sooq/ 

mol i mi V . WW© 500p/mol©fiiJ: *) < U K> . X 

-ft^ 'J 7 * - u>-y-;U7 ^ 9 FS»Kt«&i£©Jtt8093 
30 © (i)(cfB*8 L fc^ffiife ^ ;u * ><b??#^^b*^^S 

s„ 

(2) mmmmoyim 

mis (1) x&t>titc?.)i>*7'vtMt#vy *~u> 

V-)l>y j -j Fmft?S£5SS%©iggCtft£J;MCN-y 
F{cJ:f)^7X±Cc)gl3L. SISLfcfa. 80-C-CK3g|£ 

40 [0 0 8 3 ] f-7P>3-f->^©SU^IfSgHSg{Cff 

^nfeBJiBSBHevi -f +>^*2os y y 9 F;b* 
An. i2o'CK2ii^f#ofc„ ^©js*. ^©-r*>& 

F©/N--7;u*p^;^>g?Mi|al«K:lw 
$5t?93© (2) ^^L/fci^tctbl^Sfiax^^Wb^ 

;Hb*y 7*^-u>-y-;i/7 ^ y FH»MK«^©ib« 
50 ^»?SSiS«c0. iSf%^'-7Wnx;^>iili 
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s. 

<3) seM«»sffls«acfis/ses^»o^i! 
4ofifi%©e^a^*-=i<">(c > stria (2) nmmwDN 

-<-x h (mssiisasffl^v) *ssssL/c c©m 
gftBS8saffl^?8t*«riB (2) -cj#6nfc«»sisvo>t 

A^SJ#*-#>K. mriB (2) Hft?1fV©N-.* 10 

^f«WRi©«tJfeW2: i£tt4J:9{ciJHl!U «S— 

fc. C©^«4^Sffl^«v'«rB!rie (2) r» htitc 

J#S0.25mg/cm' (BBKfi) iS^-AfifA^fflR 
*0.3mq/cm' (*sRffi) ©I/ti^^f«Lfc„ 
[0084] f£j$©Jt*^3©mffiM$&3Sffl?S&Vl£ 
J§L>fc£tfk ^<l^-(Cbre#fH^go.25mg/cn^ (M 
mm) ie^-^T-i^A^fflf^fiO.Smq/an 2 20 

[0085] 40mfi%©a^tBf#*-^'>(C. P 

p x >k«s?i?© 5sa%?j§s©r -ju - im 
■smmz m^mmm t ©ss it# 2 : i«t 

tmmmmm) vmmoit. commmmmmmrm^ 
huib (2) ■vm^titcmmwmvommicm^Ltc, mm 

[0 08 6] ^P^n-T^^OSUSS^HSSWf 30 

hJU*Ati> i2o'c«:2iiiffl^FOfc. *©tt*. */« 

[0087] X, 7-7a>a-T->d/©SL)^^KS 

■j';^ hMAh, i2o , c{C2jara^L/fc. -e©*§*. 

[008 8] — SBfitDJttKHl© (3) (cjjfl/fcJ: 9 
tcHatWjSSHBW: X;U* >{fc3HHS&fb**JR W?M«vi 
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(4) tmtmm-tKmti&fmffi 

Sff^0'? h^I6(c^t„ miSSgSi (A/crf) ©£# 

ffi^J«E»0.63 (V) -C, ««E8fK300 (mA/cffl') ©4 # 

w*^ie«o.78 (v> -emtfmft^mvmmmm-kKt 
[ o o 8 9 ] mim&mft*wmmmm-b)i>zm 

©*Sm*0 7 Cc^iT. 0 7 cf©20»*B^?l3©*WS)S 

jtc £>-*>,, mi ip<D2iizmMmm/nmm&m/-zm^ 
ttm*nmm*>wmxmmi&mx-$>z>. 07*022 

tcmw&mm-b ju©j»Mfe«iMS*r & •*> . 07©2ok 

•fe;i'©tfi;*miI«#j»§o.78vc. gtifiB#H5ooc«FK^r 

4>?7J»i«i:^*?e.-r. 07©22©^n--7;U^-PX^*>^ 
g|*m»fcl6*£R*-C*ofc. 07*©23(« 

[0090]$fc, H*6W3RMbtS^3©IBi/S«S^ 
&© a^ef#g*5 0 . 2 5mp/cm' i|S)D-C*-5tC«>}6jfc.e» 
T. SU6PJ3©^SJlW-feJl/©m*SEE5!Utfc©^3©«i 
i|sf«?fe#-fe^©W^mji«i; >)Airc^a4«SllifeW3©ie 

/se«^*©®s»Bisv?iSfl«i»affl«?s©-r =1- 
r/^s^AJtt^CTscM/seiS^©*^^^ 

©K/a«i^ft*stfc«^3©e/*ffi«^»j: n &t% 

(5) »4®tfe©^i« 

Mia (4) ■c^i?u/cm«?)k-fe;i' ; &36iis@L. i3i 
irooiifw^^FfflasKmiikifPiiiofcic*. 3kw© 

[0091] ammD 

asm astt, ^c^^^^At^^LfcSis^sp 

S^OW/c500m1©HoP3tLjS7 7^ =>©F*3gP£^g 
^Oftlf^, 5°Ctcri2q©!l<U7* — U>1»-JU7 ^ y K (P 
PS)£220nn©#PPfi&®£A*i;fc„ M$^,iMT. 5*C(C 

r3o»«J*L-cpps4^D?o/c. ^-c, 20'Cic-cxso 
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50*C(C-C60^^fL//c<. Slc>?gM£l5y v Y>i><Dffi, 
*^U>1f;U7 a v K**rWSli> itifilHiKOfc. tftfcH 

80-CCC-C— Wfc«ffife« U /c„ fl6ti/cx;l*>w;7 

[0 09 2] f7D>3-f> ^©SUSSSK5&]3?&fCf9 

BS*2os y y s. h;w£A*x. i20'C{C2iiP^ffi^L/c o -& 
©m. ^attx)i/*>My7j-i/>t;i/7^ ? f 

©^*>S&g^MS£i»J;EOft:. ^©iSSIH* pub* 
>fb* y^-u^-tr-ii-? a -j F©-f *>£&£SSS 

S«3SOOq/mo1iWXIJ: f 3^:#< £•) . *JU*>S#Sfi? 

(2) «KjRKof¥tt 

BiilB (i) r»6*ifc^fiM!i*at»6©iia«:Ja:4J:5 
ji?)\,X.?j\,ir b>m^mm ({*§tb20: 80: 25) {tig 20 

/c„ #6*l/tl!SVI©-<:t>iI3i^«0.02 S/aiFCfo-j 

/to 

[0093] T-7D>3-7->y©SU^ggK^g(Cf# 

enfcHuiax^^wb^y 7*-u>-y-;u7 ^ ? Fmas 
H*vi£^:*>saMc2os y y ? h;^An. i2o-at2 
iiH«f$Gfc. *ji>*xb*y:7*-u<>-y- 
ju? •< F^fSSKviteffiw, (S^(i5(c^c-,r(,^fc„ 30 

4o»fi%©a^ti}$*-#>{c. me (2) <Dmm%m 
K©n,n' -yyfW;U7S K-->i7n^+-y-y> 

mm t ©Mit#2 : ii % * «t 5 0 . cc^tst 
t<Dmmwm&w%feWyi*m%z (2) -cft^n/cma? 

»«\a©W«K:iteSLfc«. lfe<iLTe^ffl^ao.25mp 
/cm 1 ©ffi/HSig^ttviSrfES? L/ fc. 
[0 0 9 4 ] 7-7P>3-^>^©SUSS!!mHS»Cf# 40 

^n/cBaiBK/ms^ftvii ^^->^*203 y y * 
h;i/*An. i2o-cK2iifaffi}#o/c < , •&©;&«. is/s 

Tt,>/Co 

(4) nmmim-t)MDtVK&u.m 

?*>^c£f**«flo**«3 -sr. ^©w 

^St4©-fe^*U-^(^''('^-^7"U- F-)#>e>/«r£@{* 

m^mummmm-b^i^ML. nwmmoomA/ac? 50 
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©*frrfti*fflfiroiaii*tTofc. -e©*sm. 07023 

iCfUf J; 5 lCtjH*SE«ffiffl0.63VC. Sa»B#H600^HI 

[0 09 5 ] ^ju*7'af;U'fbjf<y7i^.u>^-ji'7 -r 
f KSPM©=JX KirfJJS©^ffii«ci>> : -r7'^xg L 
•^fC*-E)^y7x-U>-y-JU-7 ^ •;/ FSr^KUDfl 

A-7jb^a^ju*>^m^s©3^ Kctb^ri/sofc* 
T43HI-C**. 

[0 09 6 ] *ii#l3;&tftb©{ai3© (i) *>6»*>S J: 
iififfitS^tfc5?#^{b*m^m^«J;0. i20"C© 

[0 097] XJS0J3ROW0J3© (1) SO' (2) frh 

S^SaL /c^#J£siHb*S^«ft?St© -f * >£&*iM 
fiKS«520q/mo1, Jt«W3©X;U*>§gg<!:itlgif££ 

500q/mol 4 . X Jfeffl 3© -Y * >3^^S^S«fi^J:bf5P!l 3 
©4>©iJ:bt5L.rA*^{c4>J6)6-r (iifit 

SL&60!l3©ieS?StM© W * >^S^«tb¥30i|2©fI8SftJS 

©^ *>mmm£ <ox%< /£». *ss#i3©m8mjgi« 

[0 098 ] -£Mffl3RVmm3<D (3) frhftfr&k 

mL£*)&ftx^Z,. x. 5m«aRettfc««3© (4) 

[009 9] H7*»6»j6»*J:9«:20 (Hfa0j3©**f4 
SHfe^-feJl/) ©ai^*IIB^»30.78Vf. g5WB#P^50O0 

x)i*>mmzm^td&$ktm^-e$>-z>tc. 23 

(tb^3©^ >S«i: t fc^#^^b*^ 

m&m'mzm^tcimmmm-k * ) ©m^sE«w»io . 

63Vr> S5»|B#^600^P B m-CW^*5^<^ o / c<> C ©C 

4^675#^<b**©7?#^S(cr^*^S*/M^r 

©«/mSS^©a^JaJ#fi* s 0.25mq/cm J i|SID-C* 

^K^jsj^e-r^ «W3©^m?ifem-fejw©m*m)E 
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nMmmRvmmkmmmmmmoyj *>mnmj: <o * 
[oioo] (mmm*) 

(l) X-iU^Pb'JUb^tttfy 7ji^t=ft-/ F 
©£jjR 

PE). 12. 2g (0.1*^) ©:7 , cm , >-y-;uF>. 
30^-AH^-Cl4.7q (O.llr&.O') ©&$dfrfbT;l'S — 

=&fln^./c„ fct*Jfi{bTJU5-^A©ssjjni|i*7&> iso"C 
uzmmmitc -x^-c. mstM^sz y y v F;u©?g 
tSK*asttbfc**5oo5 y y v hfrtc&g. siS£f? 

^^rtStiS^ftnLrc^^ F y -> A7k^ffir*«iL,/c ( , * 

mmzmwtz&tc. mc>titcZ)i>*yat)Wt%z&#>) 20 

370q/moTt?&-jfc„ 

[0 10 1] X W^D b'Mfc* V 7 1 - U 
7 )\,*vx)\,*>mnMm<Dzi 7. hfcJ:b^i/5ali(T£?c 

[0102] T^tf >3-^>^©SUSt!^^3§K:f# 

6n/cXJi/*^atvHbStt^y 7 *~\s>**V-j F 30 

mBSffl.0g<!:-Y:*>S&*20$ !/ •; v h;U£Att. 120 
'CK2iSra«}#L/£: 0 *©&. ^*P0rx;U*7'ob-;U 

^tt^y^^-u^^+iT-w' Fms?w©-f:*>£&* 

*>;7x;l/>W-f FH8Sff©-f*>£&S^fim 

fitiflJSJ £ ^fc> P>-T 520q/mol £ jgffifc > <- 7 )\,* D 7, )V 

014© (l) K^l,fc£5fc^&*ji/#:Wfc3?#iS^<t 
M3ift~C3500<i/mo\t%£{t.U. fl)8|©490g/mol©fil «fc <0 40 

**<&«), ^;i/*>s*5»«Lrt>fc. bp<s. 3cffi& 
x 7* a tvwb^tt *)7*-vis**VJY mm 
««ifi©ltlMRl4©cw(cEtt L/ 7c£fflft x >ft3?§ 
i££Hb7k3?S^fIB?g £ »tt <3 . Mft /<- 7 o ^ ;w 

<2) WKJMtOfBK 

ftrie (i) r»6*ifc^i/*^oeiWfcSEtt#y7*i 
u>**-y--4* FS»?H«:SMB%©«S(C!6:SJ:5«:n. 

N" -y^Jl/^-iUAT S F - O-^+lf > > - V 50 
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fox.l-fr'rb ({*Sit20: 80 : 25) 

tc. c®S«4xt>3- FteiOtf^xiiegtliiU 

BMSWfcfft. 80'C-CX^«LrKil42tfm©^Jb*7' 
ftl&Ltc. ff 6tX7clRviI©-f ^->®m^«0.01 S/cm-C 
[0103] f-7d>3- f- > ^©SUSSSffiWgliKff 

6ti/cgjffiS)g»Kvii<b-f *>2?«i*205 y y 

4Ati, vo'Clcmffl&ttLtc. *©*§*. ^©-C*> 
iS$«ll3X h©/>--^;l'^ax;U*>KK<!:[5)«ic 

JtRflM© (2) «^0fcJ:9KifctmOT&XJH<:'ft 
^#)^{b7K^*^®viii«la)-*na»n7k^^F-e 

tMt&mx'jy twmm.ma.'&i&D 

JUBflM© C2)«cse*8 b fcSfiRc x >i b3r#l££Sfb7k 
^^aM£^«). iSffl^c^--7;^ax;U^>m 

(3) sfiftBiiiftsffl^Rcjfig/mffifi^*©^ 

40fifi%©e#a^*-!i<>cc. mis. (2) ©5fiM%?g 
«?H£©«fitb*52 : lktj;Z£>!>lcwmL. ^-tc^fj 

tc. c<DmwAtmmmmmvLi^mn (2) -e^^ti/c 

JSvUWMfflUC^l/fc^, fS^L/ra^ffi}#S0.25mq/ 
[0 10 4] f70>3- ?-> ^©susSMB^iiteff 

e.ti7cBtrie)g/m^^vii£-<*>^Bi7)<205 y y 

^ h;l^A*V 120'CK12i®Pa«^L>7c. -g-©*Sm> ^/ 
tlffiSc^f*VII«^3 X h ©>><— 7AtDX** 

[0105] — f^©tb$3?0S4© (3) (CTj^UAiJ: ^ 
{ctb$5WSffi)&X7U* Xb^#)K^b*^sm)gH)gvi 

vLtMtwmv7 b-mmmm/mm 

(4) immm-b^mtjmmm 
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nm@&i (A/cm 1 ) cD<t#Hi^mjE«o.69 (v) -c> m 
wm&3oo (mA/cm 1 ) <Dt%mt)mmio.82 m x-m& 

m 9 *®2 5te** -7)i>*a?.)v* ymmmmm/mmm 
mjsoocsjRsifg-c &wK?i^fc6-r. m 9 ©25©a- 7 ;u 

09 +©26 (t£&Kie*rr&lt^4©XJC*:Wb5f# 

mmmo . 63v? . mmmnzi &mm&-ctitt&m < & 
fc. c©ci^e»^§m^{b*^cD^#^«:rji'+;u 

RvimrnvDm/mmm^fro) m&mmm&o . 2 5mq/cm 

as* ^m^mmmmm/mw&^commmmsLif 
mrnnmmmmmm<D a * >mmMmm.m4<Dm/m 

( 5) mmmm<Dim 30 
tfriB (4) vftmLtcmmm-bfr&iemmmu. m3t 
mm<Dm#i5ft*$LtimmitLZ rm i/cic^, 3«w© 

[0 106] (ttftfflM) 

(1) x)\,*>imm#>)7 *-i<>**yj ko^rs 

g*0»fe 500nn©Qon?Ug7 7 X 3 ©rtSBSr^g 
&L/cf£, 5 0 C(C-Cl2q©^y7x^-U>^+-^'( r F(m~ 
PPE)£220ml©*na5SSt£Anfc„ SESJStiftT. 5*CK 
•C30^-tS^L.-CPF5^^U/<:o #a>-C\ 20°C(CT150 40 

5o°c«:r6o^«^Lfc. £j£?gj$£i5y f-->c-©n& 

y7*~U>tf*-?-< FSrimiiStt «3a@«Rl/Ai. #t 
ffi U fcitSR* 5 CC <fc £S8 -Y * >*gfc?t <t lit jfi 

8CTCCCT— |»*EE*Hlil/fc. mtbtltc*)V*>im 

MtB490q/mo1-C*) o fc„ 
[0107] f 7 O >3-f > y©SU»HlfSK{| 
6ftfc;ou*>{b^1±*y 7*~U<>**-y--r FSflSK 50 
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1.0q<i-f *>£J&1<20S 'J y y h^^rAtl. 120°CtC2jM 

L/c *©*SJH. x;u*>{b^tttf u>**-y- 
-f FW»O^*>^*^S«J43500g/hDlifiai 

J: »)*:*<& 9. *;u*>ga*j)?tti,TC>fc. 

(2) SJKKltOfBK 

buIS (1) rf#6ft/c£i&!&j£5M%©&ggK:&£J: i 5 

p(f;Hf)l>r h>*g-&?§85 «*»lt20: 80: 25) 
A?Ufc. C©?§?g*^f>=i- FiciO^^xiKJUig 

u sfSLfcfg. 8o-c-c«^ie^L'rMJS45uiii©x;i' 

*>{b^14tf y^-U^**^ FSS?ftl&viirS:fP 

fiSL/fc. f#e»n/cx;u*>fb^tt^';7*-u>^*-9- 

^ Fm^MMvni©-C^->^m^«o.02 S/cnfC*-? 

[0108] X;U*Wb^t£tf y 7*- U F 
®5?®)^\aii£W*>£8M<20S y y f F^fcAft. 12 

(3) msflfeiisaws^Ro'K/ms^^i*©^ 
4oaa%©e#sf#*->K>K:< s?ia (2) *)i*>it 
mk* y ^ u>^-*-y--Y F*«H©5a:s%isa© 
n,n' -yy^-AWi,?; F-^dr3^+-y->'>-^ 

©««««t«ra«fiRvEii%8WB (2) -c^^n/cx^ 
*>'fb^i4^< 'J7i- u>*+-y--r F«s?sia©i5HWcc 

!6WLfc«. KiSL/-Ca^aif«0.25niq/cm J ©K/m@ 

[0 10 9] 7 i 7n>a-f> ycosu^^K^fltcfi 
6nfcHuiaM/mg^»viiii'C*>^7j<203 y y 
•^h;u*A*i. i20-C{C2MP^^Lfc o -&©*§*. 

(4) «Sf4m#H2JU©l»Attl*il 

tb*5P94©)g/m@«^viii©WffliJ cc SBC » * - 

-^•-cD^- y +>^(3?:^m»)5:ms3-<i-r > -e© 
mm#> 6 ©s^st i ©# x 0»&jiK©!aSI 

tmttmimn ; m&-b)i>zftmL. mjsss3oomA/cm 

'©^■C^B#H^«6i^?rtf->/c 0 -e©igm. 09 ©2 
[0 110] Z)W7aKMt#V y *~l'>**ry--{ 

F«»a©3^ h«r{Tffi?©^ffi!iX>^T7-7^9- > 

^•c*-s^y^x-u>^-+-y-'r F^nmcixiir^ 
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£ aftfe^ 0 fti^WKKf b*»K«»K J: 0 . 120°C© 
[0112] *J6W)4SD t J:b^4© (1) SO* (2) 2p<E> 

s£fg# l tc?T&mmt>}<mfrMMm® a * >&&mm 10 

«a««520q/mol. tb^4©X^* 

490q/mo1 £ . ldfeM«D -Y * >3£*a^SmS*iJt«^4 

©fe©£Jt$3LT*#t,>{c ferae, -f (a» v A*>3& 

mmmmm&fr s i » t ©« £ * t > > . 

©-f ^->^m^J: 9 < fctf>. J6teW4©l«'SMM« 

tb«^4©®s?»ie<fc o gntos. 

[0113] •^8fit?i|4RO : it$5W4© (3) *>6#2p£J; 
i 5 , c*Sfe^!l4©mS«!l!^tE!!Sffl?i« , *7 f r#^^b*^ 2 0 

[OlHJifc. mMM4BLUWMm*D (4) ^e>^ 
5 {c«5fsCT4©m@M«iaSffl^?g ; S:ffiC^c^ 

m*#-fe;p©ai*^iEatb®t«i4©m©feW«tt^ffl^ 

4©S«^J^^^«Jt^4©«fi^«K»aflFiS«[ 

[0115] ia9^6^S«fc^K:24 (*SSWl4©^4 

©W*mjI«ffl'eo.82\rC. ^S6B#Pa5000 30 

fiSF^-cfe^i^toe.-r. E9tti©25©^<-7^^-a 

zji>*>mmzm^tcteg:tmiifv$>-?tc. -is, 26 
(Jt^4©^f4ts?tb#-feju) ©m^mii»if7m!o.63v 

*^^#S5M<b7k^©^#0iil{cr x 
n-ct,^ci*^e-c*.So x. **at«4ao"it«W4© 

^S&S^ttW&^ffi^a^O^Snq/an 2 <fc |H) t; "C* 3 40 

mr&mo a * >mn&i*M$.wmm/mm&£&<Dn 
siisyssMiiiffiMo a * ^mnm* das 

[0116] (mmms) 

(i) Z)l>ft7a t'Mttf x-7\»i/;oi<*>©^Jj£ 
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g£oW7c 500m1©[aoP^ig7 v X n©p«5gU?r^a 
8S0fc&. :U.6q©#yx-f-;l<;*;[xsiO(PES). 12. 2g 
(O.l*;!') (DZfU'OVh h>. |g^Lfc50m1©T42 
h 7 * > >lrAnfc. «#U!fe*se^30»*Htri4.7q 
(0.11*Jl/) ©&*&-fbT;U5^9A£Jm;t/c„ &7k& 
{bT;P5-^A©^»i^7f^ 8B$r^SiSL.fc 0 
X\ JgI&^S-*0.5»J ? h^©^^^!^ < 0 £ 

*zma *>*ffi*tm\ffikic&z®mgi{tt, mm 

*jiHtt«:& 4* r« 0 SOfca. 120-CK-c— iftSffife 
ff^ftfcxA-^nt-jWbtfyx-T^x^* 

>© *>3^S^fi«fi«700q/moTC* o fc„ 
[0 117] XJU^^'dbVWb^Ux-T-^XjU^^m 
if©3X h«rfJSR©^l^Ci>y-r^'7Xg : -^i'-C 

'J x-7-jvx;i/*>£MWciifiT*i^r #s 

^;^>B«?H©3^ h Ktb'<V50t , Ti-$ffi-C* 

[0 118] x:?n>3-7->2'©susK'£B]'gS , cf# 
6n/c^JP*7'a f;Mbtf y x.-f)\,z.)\>fr>i.0q£ A 

*>£&*205 'J ') •? h;U*A*l s 120'C{C2»HI^L 

fc. •?■©&. te#Lrx;u*:/nfc\iMbtf yx-r-jux 
;V^>©-r^>^«^fifiS^«iJ^L/c„ 
x;i-*7"n t\»HbJ< y x-^jux ji/*>©-C 

^MSMitWm t$£t> h? 700q/mo1 ii^ffi^^-- V )\>* 

©tb^Wi© (l) ltml,tc£>jlc : £mtex>\'*>{K%m 

ffil^^ft-CSOOOq/moli^bb^ S]JQ©960q/mol© 
f^©Jt^i© (D'ClSigbfc-efflJ&rX^* >it^m 

(2) mjSgf'iof'P'M 

Uie (l) -e*§£*ifc^U£5fifi%©?£gtcft.5.J: J 5 
[0 119] 7-^a>=i-7->^©su^{^^'§gCcff 

6nfciri2SJ)?aMix£'f*>^7k205 y y ^ h;u£ 
An. i20'ccc2iaF B iffj#u/c o *©^m. s^wmix© 

«iS©Jt«M"li© (2) {CwLfci^KWsRWfSaft^* 
* >{b5? #SiK^b*^m»MJMll , 3:PI-»nSira7K»'g 
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(3) <fc EHK/*«»£{*©ft*l 

4cmm%<D&£.tmt>-#^ic % arte (2) ©n,n' 

©Mit#2: i<fc&&£5fc:8sflllU ^)-«:^»3-er 

•^-^h (mmMm®.mmi& : &ix) *HSLfc. c©n 
«MME»a^8%ix«mB (2) -cm^titcmmmmix 10 

©>tfflU{C^L/fc^. «8*Lfc. X. 4QfiS%©6£- 
^7-~^a£M§8f#-;J<">K. mflB (2) ©n,n' -V> 

<!: W#^-S«5I t ©MUb*«2 : li tt 3 £ 5 (Cgfiiflll O . 

£fsno7c. c<DwmmmmmLTX'*m$& (2) r 

f#6nfc««MKix©^0©flHfc^Ufca. te*so 

A££faj$Bo.32mq/cffl' (*^@) ©M/1I«t£#IX 
*fp«l/fc. 20 
[0 12 0] ^-7a>3-^>^©SU«®HgSCCf# 

6n/cB?fea/m@^*ix<t-fjj->^*205 y ? 

[0 12 1] — ^©itl5P4l© (3) (C^LfcJ:^ 

me«gq*inri,^c 0 bp%. sfft^jw^pt* 
{btf >;x-^ux;u* >s»?jt!g/me*g£f*«&j$© 

tt*8Wi© (3){cl2*8 0 X ;U* >{b3f#l£^b* 

(4) Mmnmm-t>i>mjj&mmm 
mm-rzctic^^s^tc. f#6^/cM/mes^ 40 

fc„ f#?»ti/c^S@[ - HK:/n OK^T,, 
(A/cm* ) ©«t#W^mE«0.63 (V) -C. S 
ifS^®300 (mA/cm 1 ) ©i#(il*^aEK0.80 (v) T-B{* 

[0122] Sfcfc. f5ia@»^T-Mj^l4^?lk#-fe^5r 

fsa^asootnA/crt' o^rsB^&utiitttR&fT o re. 

-£©ife|l£0 1 1 CCtk-To 0 1 1 tp<D27iz^$mw<Dn 

KRIS£r*&. 0 1 1 *©28«^"-7JU^UX;l-*> 50 
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ttKK*8*-C**. 01 l©27{C*T«fc J 5tca*«E« 
^Wo.sovr. «K|l$n500GB^»?6^&£*>6 
T. 01 l©28©^*-7;U^-ox;U7h>^M ; Srffl^/t^ 

milaHTC&orc. — 01 1 * ©29 (Jt^tfll©* 

©uj^«ffi«wwo.63vr. ®«jB#ra6ooB#ra^-cm 

(6) j8^f®fe©fa« 

mis ( 5) -eft* L/c^srfe-fe ** 3<mmm 0 . 0 3 <t 

BH»©H#*^FafflS»«»*f¥«0fciC6. 3kW© 

[0123] (XtKOT6) 

(1) x;u*7*at-;Mbi<y x;i/*>©^S; 

Si£oWrc 500ml©E3on3tUg:7 3©F»ja5*^g 
j^U/cfg. 22.1q©^';x;l/*>(PSU). 12. 2g (0.1* 

jl) ©:/o;"<>-y-;U h>, $£MLtc50m]<D h y *anx 
*>-y*atJx#>©i)lf^® (1:1) £A*ifc. » 

#L,&#£«ft30#JW-Cl4.7q (O.ll*^) ©^Tk^b 
T^S-^A^rJJO^fco SSTkS'fbr^S-^A©^^ 
7m. W0'CtC24»mUr>tc. -X^-C. S«3W*25 5 y 

y » h;u©zS^*ssttio/£:**5005 y y h;uca 

tpmUtc. 7K^br;U5-^A«rjtJ5IJ. iS«?:?gttKT 

JUfb4«J x;b*>^«©^^->^SSSa««750q 
/inoTC^-o/Co 

[0 12 4] XJl/*7'ntvWbx;l/*>S^M©3X h 

h {c ib^ i/50{y T <t Sftf * -S = 

[0125] X;l/*7"af;Wb^yx;U*:>SfiiSl.0q 

i-f*>^*205 y y b;p^rAn. i2o-cK2jifaiffi 
mistc. -e©f^. ?ftipurx;u*7 , af;WbrKyx;i'* 

>m^K©w^>^s^safi*i'jsu/c 0 -e©^ 

S^Mfi«»JW<i:^fc>6-r750q/mo1 <tJS«*^ - -^ * 
^©tb^Ws© (i) tc^LfcJ:5{c5ffl!5:x;U*Wb^ 

fittJ*^^#r3000q/mol<!:^bL, M8©700q/mol 
©ffiJ:<3A^<^ , 3. X;U*>S*5^g|u-c^7c 0 BP 
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©Jt«W 5©(l)CtiBiS Ltc&ffitj; X )l* MtSWJK&f t 

(2) WJflRofgH 

friB (i) -cff t>titcz.fr*7ntMt#>) xfrfrym 

^Dnx£>©jg£?g$& (i: l) (cigflSLfc. C©S 

so-CTX^^Lril^MmO^^^T-of^b io 
[0126] T-^n>=i-f->^©su^{ffiKSStcff 

•*tf>£»*205 "J U » hJ^Ah, 120-C{C2ilK«^f 

btc •?■©*§*. -e©^*^®^**^* h©;-?-? 

;l>*ox;U*>^£|^«WWJM£^:biE>-r. IfcCo 
UTl^c — f££©ltf.$Pl5© (2) tcmbtc£ 

fc. I|)*>. ?fffift^ji/*^otVMfcsi<y^^^>S«?M 20 
H«^CDi:t$5M5© (2)fciBiS L/ fc£tt& x >{b5£ 
#&0S{b*3fU6S»«iIi i^^c D . mm* Ji-y)i*u 

(3) fnBH^Offi«^cni/«««^i4^f^H 
4oM%©6£fi}f fufB (2) ©h'Ji'a 

$H=-*B?H£©SSi:b#2 : li&SJ^cgsflDU 

Lfc. C©^@«!B«tg^ffl?§«X?:Bt)IB (2) -Cf#P.*l/c 30 

mq/cm 2 ©M/iiflilg£#x£fP§3 t,fc. 
[0127] ^7n>3-^>dAE>susi«W&S§«# 

hMcmmm/fmm&mt4*->3tWk*2oi y y ? 

« its n X h © ) -f - 7 ;!/ ^- a X ;l/ * > £: ; < - 

[0128] — &m)im.M'm (3) k^o^s 

>{b^#&^b*^iIft?1llKxi 40 
ftoaara-ftifijDn^^l^ft-cBlBttw . « *> « &c ft 

KS BIS L fcsSHffitt x ;i< * > { b^#Jfc£{ b*^*Sd?SM 

(4) imwwisfrti&j&imn 
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x*fFflrfeJUCiH#e*. «Sm«feUl*ttfiB«rSfflU 
fc. f#6*ifcS8fc®a - tH*«EE:/a h =Sr|§] 1 2 CCtR 

-r,, nmrn&i (van 1 ) ©isw^niiwo.es (v) 

-C. mift^K300 (mA/an 2 ) ©<t ^m^jm)E»0.8l (v) 

1 0 1 2 9 1 x. m^#mf&&mmmm-kt\>&n 

«E35S3O0mA/cm' (DgifrXm&ifflmSblZmZ'n -,fc. f 
©i^**@ 1 3 tcmr. 0 1 3 4i©30(i*IB^©SIB 

Wjfe&XfrZ. Ml 3 4 3 ©3i{*>'^-7;l/^axju*>^ 
«WKH/«eS^**ffl^fc««f4«ffl!*H2^©W^14 
01 3©3o«:^-rJ:5fctH^jmEW»J 

jMo.sivr. mmmi5oo<mhmxhmMt$£t>t>-r. 

01 3©3i©^ , -?;l':*a;*;U*>&K£^fci|&3l£ 
IH^r*^/c„ — 5ET. 01 3cfi©32 (JfctfcfllsOyUl/* 
Mb^#i£K{b*3gitf8Srxi£ffi/B L/c^l4®fem-fe 

)i>) <DMt>nmmmo.63w. mmmrneofmmkxm 
Mm < % o fc„ c © c <t fr^mrnmtfcmo^Wi 

m t mmm-is l tc^mmtfrmmmmm *m t » /dam 

X. IQSWeSO-irb^^swI^/mSS^ttwa^ta^fi 

*S0.25mq/cm'<!:l5Ii;-C$,SKfe}fi]fc>6-r. 5I^Wl6©i^ 

mmwmRvmmmms.mmm<D a 
5©i«/se^ft©sj)?®jSR^*«Btt!j««affl^ 

®© w * >mmm£ K> A# < . S§tfe0K6©JR/SfliJ8i^ 
(6) «B*4«?tfe©^S! 

hmib (5) x-ftMLtcmmm^frz^mmmL. i3i 

laIfil©Htt:Si»T-S!^4m?lk i £f / Pi? 0 £ C -5. . 3kw© 

[0 13 0] (HMW5) 

(1) xj^WW'M/^xoM 
8Hm salt. ^{b*;u->^A«*mL/cjisg^*p 
g=&oW/cS00ml©E3oP^LlS7 ^^nWrtgU^SSf^g 
& L tc&. 2Sq©^< y > (PSU) £ ?gi5g®12 5ml 4 A 

lCX3.'mmMftLX7>)l<*>itLtc. 'X^X, RIBS 
jS?:l5y v hJU©IftW^->7K(Ci9)-,< ()<t?®TL-CX;U 
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L7cf£, 80'ClCT-WffiI.$mLtc. *§<E>ft7cX;U*> 
[0 13 1] 7-7d>3-7->y<DSU«?gK^S(CfS 

■€■©&, ?&»Lr^;b*wbsj*y^**>«)!?©-f*> io 

*Jl>*>*#K© A * >2^^S^«ffi*«3000q/mo1 <t 
?fl«3©700q/rnol©ffij: OA* < % »> . 

(2) BffiMIOftiH 

SS%©iSKK:&S<J:$K:N,N' -'^fji/*AA7s 
F - v >? a -M 1 * J > - ?;vx =f-)i t Y >m&i®& 
«*«tb20: 80 : 25) tcfcUSOfc. tf>a 
- htc«fcf)^X±KM^L-. MtKUfctt. 80'C-CS2g 20 
fe«UTJgJ¥45MinOS»?®JBIXI*^fiRLfc. ff ?>tlfc 

m^Kxi©-Y^->^s^«o.o2 S/cmr-*-o7c„ 
[0 13 2] T-yuisa-r^Wsu&mffl^icu 
fbtitcmiEmmmmxLt a *>£&*205 y y ? 
An, i2o"C{c2iiH«^b/c„ -e©*sm. «ft?i«gxitt 

(3) m®fimtemmrmRvwi/mmm&&<Dftm 
4cms%<o&&m*i-tf><c. siriE (2) ©smws 

ff ft i ©Mtb**2 : i£&£J: 5 tcttln t . £j-fc:#t& 

c©ssMatsaffig«xi**?ria (2) -c^ft/cus? 

MtOPf Mtc&ffi I, fc«. K« L r a£J§f#So . 2 5mg/c 

[0133] ^7 0>:3-^>^©SUS§!{SWggSK:f§ 
?>tlft:BUf2^/1i@S^XI<t-f^>^*205 y y ? 

h;u*An. i2o-ctc2iiraffij#Lrc. *©*sm. m/m 

T(>7c. 40 

(4) MW&mm-b)\<<DMt\vmm 
itmm s©ig/«ffis^ftxi©MflDj{ca(, > 

fflfj*> 6S^BI<!:Sffi^©^t!Mi&aiK©fa:S<*at*afc 
^mtt©-fe^U-£(^--ftf-^:7-U- h)*>6Sr£@{* 

(D&tt-e&mfflmib&mzft^tc. *©is*. an© 
[0134] (mmm7) 50 
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(1) x;u^7'o f;Hb^y xju*>©^ 

&L7c?g. 22.1q©^<y^Jl'*>(PSU). 12. 2g (0.1* 

;U) ©7"o/-c>-y-;U h >. $Sti 1, 7c 50mi© - ho ^<>-te* 

>4Ah/i:„ «ff L/i&*^^,30^*^-Cl4.7q (0.11* 

ju) ©fttfd&fbT^s -3A£Jjn*.7c, jfeTkS'fbrjus 
£255 y y ? h.rt>©?g&®£gsjjnL7c*7k5oo5 y y ? 

**»mt»fPOfc. *^bTJU5-^A?:SSlJ. 
*7 - a f;Mbtf y x;i/^>©-( ^->3£^sS^aMSB66 

0q/mo"l"C& o7c„ 

[0135] ^JU^7-nb-;Mb^^>^(BH©=i^ F 
(*rfJIS©Sffi^i>^-T7'7^^^ ^-C&StfyXJU 

*>*JS*4(cixs-ei!{it-ct€.a, JswaWflrcsiB 
*ig-CS?j§ 3 ft £^ - 7 ;U * o ^ ;U* >BtSSSSt© a x 

h {ctb-^i/solilTi^ffi-e^S. 

[0136] *;l/*7*OfcVKbtf y*-M*>swmi.og 

<b^^">^7K205 'J 'J i» l-Jl>£Aft> 120'CCC2jlH« 

J#L7c *©a. ?**PLr^;u*7'af;Hb#y^^* 
^cj tVKbsH y ^ ju* >^S?S© * 

tfnyuufr^Mww&raatcsfjecfc-jfc. tb 

g?P35© (i) fc^bfci^tc^ffl^x^Wb^^ 

<b7j<^««?s©'(' sf- >3^^s^fi*a«ii)-»natti* 

^^fr"C 3000fl/mol 4f£fbl/. WW© 700q/mol ©fiid: 

%^;P*7-a bVWb* U x^*>m^SBf^©tbl3?t*ll 
5© (Dtciatg L ^ffi^c^ >f b^#^K^b7K^m 

(2) mmmm<Dim 

buIS (i) •C»€>ft7c&jc«i=&sSfi%©JgSK&S«l:^ 
K:h y >?aniir>-y^oai5j>©jl^^® (i: 
1) fCgWLfc. C©j^5rXf>a- KCiO^^X 
±KMP3U. MSOA:@kv 80-C-CS?MI9iL'-CMi538tf 

[0 13 7] f-7a>n-7->^©susS»H§Stcff 

6ft/cS>(iBXJi'*7't3 t-;Mb^< y 7.)i*>nMmmt a 
^•>3«e*20 5 y y v Yi\>*\t\, i2o-c«:2iara^L 

0 L/tl^. -75. ib««5© (2) tcs%LfcJ:9«:Jt« 
^ ju* >-fb^§K^b7K^«»?sxi«p|-jn 
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5© (2)tclB«S L fc£ffli&;* XtJr&mfei bkS^m 

Mmmt^te*). asm*'*-? )\s*nx)is*>mmtm 

(3) itSM^&^^&RtfR/lISBS^f*©^ 
4ofifi%©&£J§}f guts (2) ©h y i>v 

tc. conmm.immmmmzmiz (2) -eften/cn 10 
/cm 1 <Dm/mmm£&z<m l it. 

[0138] 7 u 7n>r3-f->y©su^S^g(cff 

6n/cBfriaiS/mes^<i:-Y+>^7K205 y y » h 

CO 1 3 9 ] JfcttMscD (3) 0c«UfcJ:5Ktt« 

mm soy C3)tclE*S U fc£ifi&x ;u * ><b3?§i£0^ b*3H 
£4$tt#W:fc l, -cgft-ci,* 

sai (A/cm 1 ) ©i#m*miE»o.75 <v) t\ 

S300 (mA/an* ) <DtZtilfimE.teO.83 (V) "CH^iS^ 

c 0 1 4 0 ] x. mamwm^^mmmmm-fz^m 
<D&m*m 1 5 icm-r. m 1 5 fp<D3m*mm}<z>nM 

nnsm-cife*. s 1 5 ©33(c^-r j; 5 (cHtfj«Ew*j*i 

0.83^ 6WlB#P^500C^K^-C4>»J»i<!:^6T. H 
1 5<D340^-y)l^U^)^>mM^^tcM^tm 
m-C&-o?c. — 01 5cfi©35 (tbKf(5©^;U*> 

©m^^ii»»)»io.63\rc. m$hmm&)(Mffl'&-etiit)& 
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(e) vmimoxm 

ma (5) -ci*wiLtcmmm-bJiz36mmmL. m3t 
[0141] (m&ms-mmmi3) mtm. sgit, 

^b*S^ia»^> iJvi/hx SSSO/csom©- ha-; 

>-fe*>£Attft:. «»L!fe*^ft30»*H^-C14.7q (0.1 

i*;W ©ftSTkifrfbr^s &zmz.tc, M*fflfbr 
^5^^A©^ttMTf^ Br5SiBJ*K:Br3ei*HI«->fc. 

si&%*255 'j » h^©?g^K^fintfc*. 
7Ki505 y y h;Kca^f. J5J£>£f#± 3 -eft:,, 
■e. siE^fig^o.sy hJU©ift-Y^>*K:(5>-3 < 0 <t 
ST-TS c ir-^;b*TJU*JKb^#^{b****Ttti 

>£.t&m%mmm<Dmm> mmnm&vmMwm/n® 
*©ig***iK:^-r. z>i>*T>v*Mt : %mm 

«Wb***W»oax h«rUI5©^ffi*x>y-T^7 

3^ htCtb^<l/4QlUTiSfflB-C*>-5.„ X. Syfefll8~13 

©^;u*T^*JHb^#Si^b*^^M*7-7a>3 

— r > ?<DSJ!$mffl®mtp 4 * >3£^*tt>-Cl20-C/2il 
P^ffif^ L /eft© -/ ^ >^S^*fifit*tb^Wll© ^ ;U 
*Wb5?#^^b*3g^S<J:^^0. fiia8<b^*>6 

-c=ixhi#i4^MS:u-cftn-r^-s 0 *ifeW8~i3© 
XJU^r ;b+;Wb^#^< bkaWKMt* t- 7 a > 3 
> ^©susSJffiH^S* ^ ^ >£&7K4»-Ci20-C/2jl 
P^SJ#U/cft©^S§«tb^CTi©x^*>-fb^#Sl^b 

tt*iMS:bTgnr^-s. iysWs~i3©^;i'*TJi'+ 
-f > ^©su^SKSfH* -f * i20'CK:2il 
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titCaZ b t<m&.&m$.L,-C&tl-Ct.*Z. X, 300irA/cm 
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[0142] 



SI 



(9) 


WM14. 0) 


(12. 0) 


(15.0) 


*/(20. 0) 


X5.0) 


3*11.6) 




(12. 2) 


7* on" 
(12. 2) 


7' DA* y?*|.> 

(12.2) 


7'flA* 
(12. 2) 


7* da" My/ 
(25.5) 


r 

(13.6) 


EiCSg^) 


150 


150 


150 


150 


150 


150 


5£*H<hr) 


12 


12 


12 


5 


30 


30 


(g/mol) 


620 


610 


680 


1000 


250 


680 


SifeS^ttS (g/mol) 


520 


610 


680 


1000 


250 


680 


T120"C/2HIH»»««) 




mm 


mm 


mm 


mm 


mm 


y«**+-C12(nc/2B 


mm 


mm 


mm 


mm 


mm 


mm 


4ffi< V at lA/ou 2 ) 


a 65 


0. 66 


0. 65 


0.6 


0. 69 


0. 65 




97 


98 


96 


97 


96 


95 



[0143] (4UIM14) 

(1) i-ojw ^;Wt*y x-f 

»m& sash tt<b«^9A*«jmbuniBMi 

S*^W3fc500ml<OHoPAJS7 ^*:3<DI*98B*S*H 
&L/cf£, 21.6q(D^ i ;x-f';U^;l/^>(PES), 60g 
(2^r;l/) ©^•>*JbAT^f s t h\ fEtH L/c 50ml 
ha^>-fe'>^Ati/c 8 iooT)&cS^TtI#Ofc#673 
fir<Dtt{b**^*?>c#ii^c B 0c*i&#i»7«* 150 

BJR»fP*. mW*tt<ctt5STM9XLfcflL 80°C 

(2) ^^^^^;Wb^ i ;x-f";bXJl/^>cD^ 
««m Sen-, ftftMi/9AttMb^ltt* 
g*o#/c500ml©egopftfi:7 ^^3©rt8P*ffi*{B 
»Lfcf& iog(DBufB^o;l/y^;Ht^yx-^;ux;l/ 
*>, ««Ofc5ain©- hOO-fe'>, 30gCD9gK^h 
•J 9 At Atl, 100 o CK:r5B#ratS^L/c o EKMDSy 



30 3*. ^®0JRL/c o •fBLfca»*5*1f-K:j:*K 

/Co f#6n/cxji/^y *;Wb# y 
[0144] *«a*ffir»6nsx^*Tii/*iWb# 

40 3q«t£2c«t*&& 0 oa>u mmmio&wctfvtf 
LTf#6n4^ii/*r^*JWfc#y 
a. ^m4©«»*ffi-c»6ns^^*r^*iWk# 

[0145] 7 u ^P>n-7 u >ycDSU^^H^SCCf# 

6nyfcx^*y^;Wb*yx-^ji/x;i/*>WW*ti.oq 

so <t-f -*>£ift#205 y y * H^*An. izo^crmr^u 
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©*§*> x > ; W b 'j x - x ;l< * >Sfi?ft© 

it. —fj, im.Mr<» (i) UZmlstclc'jUi&mtSiXfr* 
UM^m^-C 3000 g/mol<t^bL. ftJW©960 g/mo 

(3) sa?«K©fps? 

BufS (2) rff^lafcx^tfy^Mbtfyx-T^XJU 
*>WmSi 5m&%<Dm&ictj:2>£ 5 tc h * n px 
£>->>^ppx£>©il£-?§85 (i: i) CCjgJS L-fco 
CO^Xt>a- h«:j;0**7X±KMiau. MIS 

[0146] 7-y a>a-r> ?<Dsusgmm®&£m 
m±J*>£i&*2os. >; >j ^ hJU^An, i2o-cec2iira 

ltl,>fc. — it^taii© (2) te^UfccfcS 

-ftnSftl^^^-CKW^ t3f5«5K!&o-Ct^c ep 
*>> ^&xjU*y*;Kbtf yx-fvi>x;u*>fIfgK 

u =jx hi!|ttt*5M5:L/rftn-ct,^o 

(4) nmtemmmmm&%.vm/nmm&#<Dim 
4Qfi»%©e^ja^F*-*>fc > mria (3) ©mj^p 

Px*>-iP*PRx*>©^?§i8£. G^M&iltS 
tc#ffc;*-t±T-t-x h (m®S4*iMSfflj§«) 

fco C©S^fel!^1t^ffl^«*HUI2 (2) -Cf#6tl/cS 

/aif <om/mmm&&z<mctc 40 

[0147] f-7P>P-7->^©SUSS^K§^(Cff 

?>^/cHf(isis/msg^ft<t'f^>^*205 y v 
^*Ati. i2o-c{c2isp^^L,fco -e©^ m/mm 

&tmmt£.mmtm>h?. mi>u-oft<ouxi>tc. — 

tWSflli© (3) te^U/£cfc^t|:b^£fI&x;i>* 

M3kttxmmv> iss&sk&d. mmitm^nx^ so 
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(5) immk^^iiiti\tmmm 
witzm/nw&^w^mm Mcwm* >^i,c2mmm 

tehtitcmffimm. - m^mji^P -^^n 6fc^-r . 
mtftt&gLi (A/cm 1 ) (Dt^mtimmto.68 (v) x\ m 
mm&3oo (mA/cm 1 ) ©i*ffi^mE«o.82 (v) -cat* 
^^j^^y&m-b ju t ox +ft&m oimx& o fc. 
[ o i 4 8 ] x. f«ie@ftiii^^m?temH2^^m 

ijSSSSOOmVcm'C^-Cg^^tt^H^tf^fti. -e 
©*§*£0 1 7 fc^-T. 0 1 7 *©36«*1S^©S^ 
WJa/MffiS^f**fflt,^cj^4S?lfe*-b^©iBfAtt^il 
SUIT** 3. 01 7ilJ©37«^-7;l'^PX;l-*>^ 

o.82vc\ mmnmaammkx^v)mt^.t>h-r, m 

1 7©37©^-7;l'^-PX;l'*:>^Jffi>&fl3(^cS*<i:l5] 
irc&^/to — 0 1 7 4J©38 (Jt$$#h.©x;l'tf > 

m^j«ffiws]»io.73vt?. aa&^Meoo^ram-cm*^ 
< % o fc. coci* 6^#^{bkJfS©5?#J8gK: r 
;l/+^S*/M,rx^*>g?S?:^Ofc5?#^^b* 

gaS^L.fc^#l^{b*SR3RS)BS*fflC^«!ms?lfe# 
te)lJ:VMX&lc&tiX<,>ZCti>m&X$>Z>„ X. SI 

5mq/cm'<b|HjD-C**«:fe}Sjto6-r. %ttm«Dj^3 

?fe#-fe;U©Ul^aBE^Jt^W4©^S?fe#-fe;U©ta^i 
mEEJ: 0 A*^a*«J«fe09i4©)gl/«g®^©«» 

sMRo*m»si^sfflS?g© -r * >mmmv mmi 

(6) «H4«A(Df¥H 

mifa (5) xftmLtcmmm-k)i<*36mmmc. M3t 
mm<Dm&mft*m.imnmz{m i/cic^. 3kw© 

[0149] (SUSHIS) 

(i) y~a *^*-Vj< ?MtX >) x- t^ux >©^ 

^oW/cSOOmlCHoP^iJg^ 7^ 3©F*jgP*^g 
SSUtc®. 23.2g©^';x-f-;l/XJU7h>(PES), 
fc50m1©x ho^>-fe*>4An/c. C<T.(C6.5g©n-^ 



C24) 

45 

f- * a san*. WMic2vm&r>rc. x^x. 1 
tc. mt&m&xvv V)\><dm j * ^ i< K>t ffi 

"FT £ C tX^u^^^M ?>\>it# yx-?\rt,;oi/jh 

>i£ 10 

awm saw-. *ft#*S'">A**sa«ufca»?'WJi 

i3£^tffc5OOnn©0-?P?Ug:7 7X=KDF*3SS£^fg{g 
Jl/X-lWO, $£Mbfc50ml©X h a--< 30q©5fS 

os >; y v b)i<oj *>&Wk*&mz.,&fr$tmLtc. 

-KJ:S)Bi-f^>*8t?t<!:®?|jtil«e:j:S|5liR^f'P*. 20 

;UX >© 4 -t >^a^*M«600q/molT& o 

[0150] #$gi*#iST?f# 6*i-SX;i/*r;i/*;HtsK 
yx— f ^X;U*>*fPH©3X MirfcJi£©£ffi£cx> 

n^(C2Xfi-c , i5i®-c#-5,s. Mf^SMrsi^itiT: 

^l/30«Ti^ffi-C*€> o l^b. ^^KOi^fC^ 30 
>H b L/ 6 n £ X ;V * T M b# y x - f)l> x ;P * 

>mmn<D =>xb immMixDmm-fimj: o n mptt 

[0 15 1] ^7a>3-7->d/cDsu^!^H^gccf# 
e.n/cx;u*-^+-y-y ^jub* y x-t-^xju* 

ftl.0q<fc-r*>£J&'k20S y y f FA>*A*l. 120'C(C2 

* y x-T-;ux;^ >mmm<o a *>3S£«^§sss£ 
meufc. *©*£*. xju^*-y-^^;Hb-J<yx-T- 

6T600g/mol <L ilSflfifc:^- 7^tP^ >^»8??t £ 

EWfcSjeTNbofc. tb^fflio (1) «:^L.fc«J; 
5 ;uu* >{b3?#;6&eiHb*3imfS?Sf© -f * 
8BfESJttiH— SPiaai*»«gfefl:-C3000 q/molt^b 

U #J^©960 q/[no1©fliJ;'3A#< &«5. *;t^>S 

frMMLX^tc. BPh. ^ffi^cx^^-y-y^^biH 
yx-f-;ux;l-*>m^g^1i^x;^>'fb^#^ 50 



^2002-1 10174 
46 

(3) w»wm<orm 

mm (2) rff £ftfc^^£5M%©rggfc £•*><*: 5 

>^;Ux^;U->- h (&aJt20: 80 : 25) 5C?g 

(0 15 2] T^a^-^i^susi^S^&Wf 
p.tifcSfrtax;u^+-y-y i-Mtx y x-^jux;u^> 
ttJBNlU -f *>^*2os y y ? h;u£Aft. 120T: 

r. itoo^fiLti,*. mmuD (2) tc^ 

C^/c 0 BP%. Sfl^cX^'v.*-y-y^;Hb'i<yx-7-^ 
x;U*>m»M^»Sififex;l,^>{b^#®5^b*^ 

(4) mmmmw.mmrmjSL^m/mmm^i¥<Dim 
4o«fi%©s^fflJ**-^>ic. Biria (3) ©f-y^n 

tc. c®*mtmmmmmzm& (3) xm^titcm 
mmme>nmicmtiiutc&. &MLx&&im&o.25m 

[0153] 7-^a>=r-T->y©su^S5&m^(cf# 

mMmm/wmm&wt -i *>%.m*2o^ y y ?w 

An. a20'CK2jlK«^L/i: o *©i!Sm. K/^Sg^ 

mmmmt^t>h-r. mhb^^K>Lx^tc. 
tb^i© (3) icmhtc^^KtiMm^mtsi^^it 
ismmj£it*m?knMmwkii£ mw&tmmmmmui 

frcfcttttw. t^«5(c)feD. mffi«i"l^tirc 
BP^. $ffljfex;l'*'s+-y-y ^jMb^yx-f-^x^* 



(25) 

47 

(s) nmwrn^m^nsm 
m&m/mw&^w^mmiutc^ * >*#«:2S5fPbi« 

WXmrn (A/on 2 ) <Di#tB^mff«0.68 (V) t, ^ 
ltSg300 (mA/cm 1 ) ©<t^tti^ffi«0.83 (v) T'@& 

t o i 5 4 ] x. mmm»mftT$mmnmm-t)i>zn 
oy&gz&m i 9 ic7jk?o 0 i 9 fp<o3m^m^ B M<Dmm 

i^m-C*^o il 9 ©39&C7jVi"<fc 5 &Ctii;7jS£Ete:ftl#! 

1 9©40©^-?;l'*a;*;l'*>^£fflU/cfe3l<!:|5j 
^-C*o/c„ — J;. 01 9t£©4i (ib$5«aii©^^*> 

HtfjmK«*#5§o.73v-e. ^»iB#p^60oB$p B 1f^-cHi^;*5M 20 
< U o fc,, C©Ci *» 6^#^^{bk*©^#i^3SK r 

mmj&vmmmmmm®m<D 4 * >mmm&mmi 30 
tmm±<Dmy^mm^jz <o snt c > * & h -c & s „ 

(6) »4®fe©^*{ 

tul3 (5) -Cft;$?l,fciii*?t&-b;l'£36lf«Jf U 03<fc 
^©HftiS^^^mrtk^^SSLfcic^, 3kw© 

[0155] 

Ktllg«r?. M*4#««-?5XfI*illTigit3 

wMmmicii^* -e©nx h«i/4QWTi^<i-c > m_h 



#Pi2 00 2-l 10174 
48 

[mmcoffimtemw] 

[05] mftmft+mmimmmmxm-bwwix&m 

[07] mwm^mmmmmm^mm^t^miKim 
[0s] m&mft*mMmmmmnmmte)i'<D'mffi,®m 
[09] m^^f-mtmmmmmmm^^aymxnm 
[010] mwm^Fmmnm,mmmmm-k^<Dmm^& 
[0u.] mfcmttMMwnmmmmm-z»<DM>K\>t& 

[012] SftiS^T-M^^fefflmffi^-fe^©^^^ 

-m^«E^-r0„ 

[013] m<£mttMmwnmmnmm-b)i><Dwt>K&& 
[014] aftis^M^s^fflmmm-fe^cm^ss 

[015] S»JiS^smf4«vfeffl*ilfe#-fe;b©ilH^^ 

&ig**^-r0. 

[016] w#nttmmmnmmnmm-k)i><Dnm®g. 
[017] s^iS^-M^m^ftfflmm^-fe^©*^^ 
[018] mi^is^-mmmmmmmmm-k^mmmm. 
[019] af*iS^^^*4m?t!!ram^42^©iiH^i4ia: 

i-ntftj-mmmm. A-m/m 

SS^<*. 5 - aimW. 6- -fe^L,-*. 7-^M. 8— £ 



(27) 



$m 2002-1 10174 




[0113 



_ 0.8 
> 

w 0.6 
0.4 

■R 

B 0.2 



0.4 0.6 OA 



[HI 3] 

El 3 



















31 — 












32 








Tl 









11 1 



1 

9" 

S 04 

£ 02 
0 

























27 








: 29 — 



















0 10O0 2000 3000 4000 5000 



1000 2000 3000 4000 5000 
I (h j t) 



114] 

£314 



1 

0.9 
0.8 
~ 0.7 
> 0.6 

0,4 
04 
05 
0.1 
0 




-4^ ! 






t 


























014 0.6 



0.2 0.4 0.6 

sans* (A/W2) 



[115] 
II 5 



16] 



l 

uj 

l« 

3 0.2 
0 







^ * i 








\ 


34 




V 


33 



















0 1000 2000 3000 4000 5000 
(hrs) 



17] 



017 



1 

^0.8 

S0.6 
„04 



3 0.2 

0 







36 








\ 


37 














31 








1 1 









0 1000 2000 3000 4000 5000 
(hrs) 



S 



1 

.<X8 

0.6 
a4 

0L2 
0 



mi 6 




[019] 
01 9 









" 1 








\ 


40 — 




\ 


41 










i 1 









1000 3000 3000 4000 5000 
I (hrs) 



(28) 



2002-1 10174 



(51) Int. CI : 








F I 




7-7:>- K (#3 


C08G 


75/23 






C08G 


75/23 




5 HO 2 6 


C 0 8 J 


5/18 C E Z 






C 0 8 J 


5/18 


CEZ 




H 0 1 B 


1/06 






H 0 1 B 


1/06 


A 






1/12 








1/12 


Z 




H 0 1 M 


8/02 






H 0 1 M 


8/02 


E 
P 






8/10 








8/10 






// C 0 8 L 


71:10 






C 0 8 L 


71:10 








81:00 








81:00 














R ^ — A f 5 


^■*^J f Hr\J/ A. ttHJl 


AA62 AA64 


AA78 AF03 












AF37 


AH12 AH15 


BC01 












43005 AA24 


AA26 BD06 




(72)#B!B# 


anas M— 








4J030 BA03 


BA10 BA42 


BD09 BF04 












BF13 


BG05 BG06 


BC30 




5£^*± B SdKflSJr B \H 








5G301 CA30 


CD01 




(72)^BJ^ 


Mils 








5H018 AA06 


AS02 AS03 


BB08 EE03 






n # 






EE05 


EE17 






5$£tt B 3BH fWf B MMlZffi \H 








5H026 AA06 


BB04 CC03 


CX05 CX07 












EE02 


EE05 EE18 





